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Microbiological tests included measurements of total bacterial
plate count, total coliform count, fecal coliform count, fecal strep-
tococci, Clostridium perfringens, Staphylococcus aureus, Pseudomonas
aeruginosa, and counts of viruses and parasitic ova. Chemical tests
included measurements of heavy metals and all of the usual chemical
parameters that are measured as indicators of water quality, in
addition to determinations of organochloro and organophosphorus
compounds, polynuclear aromatic hydrocarbons (PAH's), and organic
substances concentrated on XAD resin. Toxicity tests were performed
on rats exposed subcutaneously and orally for 30 months. Different
waters were evaluated, including humus tank effluent (settled
biological filter effluent), reclaimed water, tap water (potable),
and distilled water. Aliquots were fed to rats as their sole source
of liquid. In addition, spent activated carbon and virgin activated
carbon were mixed into the feed of other test groups. Furthermore,
the rats were bred and observed for alterations in reproductive
performance.

The results of these tests indicated that the treatment processes
used in this facility were very effective in reducing potential
microbiological and chemical toxicity. Depending on the degree of
treatment, microbiological and viral activity was reduced from 1 to 7
logs and was comparable in quality to that of other potable waters in
the Pretoria area. The quantities of heavy metals and other chemical
indices were reduced to within the numerical levels of prevailing
drinking water standards. Concentrations of the classes of organic
compounds listed above were reduced by 84%.

The only water fraction that had a harmful effect on the rats was
the humus tank effluent; rats ingesting this fraction had an increased
incidence of gastrointestinal infection due to viruses.  Some rats
that received activated carbon in their feed and drank tap water
developed adrenal medullary hyperplasia. Breeding performance and
estrous cycle activity were normal in all groups. Hattingh (1978)
concluded, "The results obtained indicate that the reclaimed water
was of high quality and conformed to all known potable water quality
standards. Bioassay results indicate that reclaimed water had no
deleterious effects on rats or fish."

The microbiological and chemical quality of reclaimed water from
Water Factory 21 has been critically evaluated (McCarty et al.,
1980a,b) , but, to date, there has been no toxicity testing. All
inorganic and organic chemicals monitored in the reclaimed water were
below existing standards or guidelines for at least 98% of the time
during a 15-month period. In addition, various aromatic hydrocarbons,
synthetic chlorinated compounds, chlorination products, natural
products, phthalate esters, and miscellaneous compounds were
monitored. Viruses were found in the effluent water only twice; in
each instance their presence was attributed to the operation of the
activated carbon towers in an upflow mode. None was detected when
the towers were operated in a downflow mode. Results of other
standard microbiological tests (for total coliforms and fecal
coliforms) indicated that the treatment process was successful in
producing water that met existing microbiological criteria.

The Experimental Estuary Water Treatment Plant (EEWTP) at Blue
Plains in Washington, D.C., has recently become operational. Plans